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REMOVAL SBUPPORT TEAM 3
EPA CONTRACT EP-82-14-014

RST 3-02-F-0028

TRANSMITTAL MEMO

To: Mr. Eric Daly, On-Scene Coordinator
Response and Prevention Branch
US. EPA, Region I

From: Smita Sumbaly, Data Reviewer
RST 3, Region II
Subject Canadian Uranium and Radium Site

Diata Validation Assessment
Drate: Ociober 2, 2813

The purpose of this memo is to transmit the following information:

® Data validation results for the following parameters:
TAL Metals and Mercury 15 Samples
@ Matrices and Number of Samples
Soil 13 Samples
Aqueous (Rinsate Blank) 2 Samples
® Sampling Dates: August 5, 7 and 18, 2015

The final data assessment narrative and original analytical data package are attached.

N R&T 3 5PM: Bernard Nwosu
RET3SITEFILETDD # TO-0006-0053
RST 3 ANALYTICALTDD # TO-0006-0070
TASK#: 2070

an employes-owned company

i sssociation with Sclentific and Ernvironmental Associales, Ing,,
Enwirenmental Compliance Consullants, Ing., Avatar Environmental, LLD,
On-Blle Environmaental, inc., and Sovereign Consulling, Inc,
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U.5. ENVIRO!

NTAL PROTECTION AGENCY

MEMORANDUM
DATE: Ociober 2, 2015
TO:
U.5. EPA, Region I
FROM: Smita Sumbals
RST 3 Data Review Team
SUBJECT: QA/QC Compliance Review Summary

As requested quality control and performance measures for the data packages noted have been
examined and compared to EPA standards for compliance. Measures for the following general areas
were evaluated as applicable:

Holding Time MS/MSD

Calibration, Initial Calibration, Continuing
ICP Interference Check Blanks

Data Completeness Laboratory Control Sample
Serial Dilution CRQL Check Standard
Field Duplicate

Any statistical measures used to support the following conclusions are attached so that the review
may be reviewed by others.

I
TAL Metals and
Mercury
Acceptable as Submitted
Acceptable with Comments

Unacceptable, Action Pending
Unacceptable

Data Reviewed by:

Approved By: Date:_/

Area Code/Phone No.: {732} 585-4410
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Westchester County

Mew Yaork

Laboratory Name: TestAmerica Laboratories, Inc.. TestAmerica St. Louis, 13715 Rider Trail
North, Earth City, MO 63045,

INTRODUCTION:

The laboratory's portion of this case consisted of 13 soil samples and two acueous rinsate blank
samples for TAL Metals and Mercury analyses. All samples were collected on August 5, 7 and 18,
2013, The TestAmerica Laboratories, Inc,. Job numbers are: 160-13266-1 and 160-13435.1.

The laboratory reported No problem(s) with the receipt of these samples.

The laboratory reported No problems with the analyses of TAL Metals and Mercury.

The evaluator has commented on the criteria specified under each fraction heading. All criteria have
been assessed, but no discussion is given where the evaluator has determined that criteria were
adequately performed or require no comment. Details relevant to these comments are given on the
following forms.

Appropriate Form Is and Chain of Custody have been copied from the original data package and
appended to the data assessment narrative for reference.

Inorganic:
Y  Holding Time Y MS/MSD
¥ Calibration, Initial Y _CRQL Check Standard
Y Calibration, Continuing Y _ICP Interference Check
¥ Blanks L. Data Completeness
X Laboratory Control Sample —f Serial Dilution
_Y_ Field Duplicate ¥ Laboratory Duplicate
Comments:
1. Refer to Data Assessment Narrative,
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STANDARD OPERATING PROCEDURE

Title: Evaluation of TAL Metals and Mercury S0P#: HW-Za
Data Assessment Narrative SW-846 Methods

Inorganic Data Review Narrative

RFP# 334 Site: Canadian Uranium and Matrix

TASK # 2070 Radium Site Seil: 13

SDGH# 160-13266-1 and Lab: TestAmerical Laboratories, Agueous (RB): 2
160-13435-1 Inc.

Sampling Team: RST 3 Reviewer: Smita Sumbaly

A.2.1 Data Validation Flags:

The following flags may have been applied in red by the data validator and must be
considered by the data user.

J - This flag indicates the result qualified as estimated.

R and Red-Line - A red-line drawn through a sample result indicates un-usable
value. The red-lined data are known to contain significant errors
based on documented information and must not be used by the
data user.

U - This data validation qualifier is applied to sample results > M
blank is contaminated.

Fully Usable Data - The resulis that do not carry "J" or "red-line” are fully usable.

DL when associated

A.2.2 Laboratory Qualifiers:

" The Non-CLP laboratory applies a contractual qualifier on all Form Is and the QC Form when
a QC analysis is outside the control limits. These qualifiers and their meanings are as follows:

U: This is a concentration qualifier that the laboratory applies to a2 non-detected result which
is essentially less than the Method Detection Limit (MDL). A non-detected result of an analyte
is indicated by the Contract Required Quantitation Limit (CRQL) of that analyte suffixed with
ﬁégj??v

J: This is also a concentration qualifier that the laboratory applies to a positive result below
the CRQL.

NOTE: The Iaboratory qualifiers are crossed out and replaced with the appropriate data
validation qualifiers {J, R, or U) by the data validator.

Page 1
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STANDARD OPERATING PROCEDURE

Title: Evaluntion of TAL Metals and Mercury

Diata Assessment Narrative

SOP#E HW-2a
SW.B46 Methods

A3 Data Case Deseription:

On August 3, 7 and 18, 2015, U.S. EPA, Region I, RST 3 sampling personnel collected 13 soil
samples, including two field duplicates, and two aqueous rinsate blank samples from the Canadian
Uranium and Radium Site located in Mount Kisco, Westchester County, New York. On August 7
and 18, 2013, these samples for TAL Metals and Mercury analyses were shipped, via FedEx, to
TestAmerica Laboratories, Inc., located at 13713 Rider Trail Nosth, Earth City, MO 63045, The
laboratory verified that samples were received intact, properly sealed, and refrigerated. Sample
cooler temperatures were recorded at 2.2°C, 3.0°C, and 2.4°C.

TAL Metals analysis was performed by using the EPA SW-846 Method 6010C and the Mercury
analysis was performed by using Method 7471B/7470A.

The following USEPA Region I standard operating procedures (SOPs) were used for data

validation,

#  No. HW-3a (Revision 13), December 2012, for validating metals by Contract Laboratory
Program (CLP) Statement of Work (SOW) ISMO1.2 in conjunction with SW 846 Method
6010074718 (s0ilY7470A (agueous) and laboratory established QC criteria.

{Client identification (ID) and laberatory 1D numbers are as follows:

TestAmerica Job Number; 160-13266-1

CO02-58001-2448-01 160-13266-1 Soil TAL Metals and | 8/05/2015
C002-585002-2448-01 160-13266-2 | Soil Mercury 8052015
C002-S5003-2448-01 160-13266-3 | Soil 8AOS/2015
C003-55001-2448-01 160-13266-4 | Soil BAS3/2015
C003-58001-2448-02° 160-13266-5 | Sail 852015
C003-S5002-0024-01 160-13266-6 | Soil BOS2015
RB-0B0O515 160-13266-7 | Agueous BO52015
C003-55003-2448-01 160-13266-8 | Soil 8/053/20135
CO02-TRENCH-0036-01 | 180-13266-9 | Soil B/OS/2015
C004-55001-1824-01 160-13266-10 | Soil 80772013
' Field duplicate of Sample No. C003-55001-2448-01

TestAmerica Job Number: 160-13435-1

CO01-585001-0012-01 160-13435-1 | Soil TAL  Metals and | 8/18/2013
C001-S8001-0012-02° 160-13435-2 | Soil Mercury SIRGIS
CO01-55002-0012-01 160-13435-3 | Soil 882015
CO01-55003-0012-01 160-13435-4 | Soil S/IRA2015
RB-0B1815 160-13433-5 | Agueous H/1B/2015
“ Field duplicate of Sample No. C001-55001-0012-01

Page 2
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STANDARD OPERATING PROCEDURE

Title: Evaluation of TAL Metals and Mercury S0OP#: HW-2a
Prata Assessment MNarrative SW-846 Methods

All samples were reviewed for the following quality control (QC) parameters. Two MS/MSD
samples and two field duplicate samples were collected. All QC results were evaluated, but only
non-compliant QC observations, if any, are discussed in detail in this report.

Sample Preservation

Holding Time

Initial Calibration

Initial Calibration Verification (including Initial Calibration Blank)
Continuing Calibration Verification (including Continuing Calibration Blank and Method
Blank)

CROQL Check Standard

ICP Interference Check Sample {only for ICP Metals)

Matrix Spike/Matrix Spike Duplicate

Laboratory Duplicate

Laboratory Control Sample

Field Duplicate

ICP Serial Dilution (only for ICP Metals)

& 8 & & @

& & ¢ & @ @ @

A.2.3.3 Technical Review:

The results presenied in the data package are acceptable with the exception noted in the following
data assessment narrative.

1. HOLDING TIME AND PRESERVATION

The amount of an analyte in a sample can change with time due to chemical instability,
degradation, volatilization, etc. If the specified holding time or pH (aqueous samples are not
within the acceptable range), the data may not be valid. Those analytes detected in the samples
whose holding time (180 days) or pH (<2) have not been met, will be qualified as estimated,
"J"'; the non-detects will be flagged as unusable, "R".

SDG# 160-13266-1 and 160-13435-1

No problems were found for this criterion.

2. CALIBRATION

Methed requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of preducing acceptable quantitative data for the metals on the
Inorganic Target Analyte List (TAL). Initial Calibration Verification (ICV) demonstrates that
the instrument is capable of acceptable performance at the beginning of the analytical run.
Continuing Calibration Verification (CCV) demonstrates that the initial calibration is still
valid by checking the performance of the instrument on a continuing basis.

Page 3
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STANDARD OPERATING PROCEDURE

Title: Evaluation of TAL Metals and Mercury SOP#: HW-2a
Data Assessment Narrative 5W-846 Methods
AYINITIAL CALIBRATION

A blank and at least five calibration standards shall be used o establish each analytical curve.
At least one of these standards shall be at or below the CRQL. The calibration curve shall be
fitted using linear regression or weighted linear regression. The curve may be forced through
zero. The curve must have a correlation coefficient > 0.995. The percent differences calculated
for all of the non-zero standards must be within £30% of the true value of the standard. They-
intercept of the curve must be less than the CRQL.

SDGH# 160-13266-1 and 160-13435-1

No problems were found for this criterion,

B) INITIAL AND CONTINUING CALIBRATION VERIFICATION

Immediately after each system has been calibrated, the accuracy of the initial calibration must
be verified and documented for each target analyte by the analysis of an ICV solution(s).
The CCV standard shall be analyzed at a frequency of every two hours during an analytical
run. The CCV standard shall also be analyzed at the beginning of the run, and again after the
last analytical sample. The percent recovery acceptable limits for ICV/CCV are 90 — 110%.

SDGH# 160-13266-1 and 160-13435-1

No problems were found for this criterion.

The low level check standard recovery associated with analytical batch 160-208156 is outside
the acceptance criteria (70-130%) for the antimony. The associated samples results > MDL
are gualified J.

SDG# 160-13435-1

Antimony J - RB-0BI81S

3. BLANK CONTAMINATION

Quality assurance ((QA) hlanks, i.e., method, field, or rinse blanks are prepared to identify any
contamination, which may have been introduced into the samples during sample preparation
or field activity. Calibration blanks (ICB and CCB) are used to ensure a stable instrument
baseline before and during the analysis of analytical samples. The preparation blank is used to
assess the level of contamination introduced to the analytical samples throughout the sample
preparation process. Field and rinse blanks measure cross-contamination of samples during
field operations. Qualifications were applied to the samples and analytes as shown below.

ICP-AES
The following samples have analyte results greater than or equal to MDLs but less than or equal to
CRQLs. The associated Method blank analyte results are greater than or equal to MDLs but less than

Page 4
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STANDARD OPERATING PROCEDURE

Title: Evaluation of TAL Metals and Mercury SOP#: HW-2a
Data Assessment Narrative SW-846 Methods

or equal to CRQLs. Detected analytes are qﬁaﬁfied U. Non-detected analytes are not qualified.
Sample results are elevated to CRQLs.

U > Se->  C002-88002-2448-01

SDGH 160-13435-1

“U” -»> 8b -»> CO01-85001-0012-01 and C001-S5001-0012-02

“U” > As -» C001-85001-0012-01, C001-85001-0012-02, and CO01-85003-0012-01
U7 -» Cu > CO01-85001-0012-02

“U” -» Ag -> C001-88002-0012-01

“U” -> Se -> RB-081813

The following samples have analyte results greater than or equal to MDLs but less than CRQLs. The
associated CCB analyte results are greater than or equal to MDLs but less than or equal to CRQLs.
Detected analytes are qualified U. Non-detected analytes are not qualified. Sample results are
elevated at CRQLs.

SDG# 160-13266-1

“U” > As -> C002-S5001-2448-01, CO02-S5002-2448-01, CO02-SS003-2448-01, CO03-S002-
0024-01, CO03-55003-2448-01, and C004-55001-2448-01

7 > V- C003-85002-0024-01, C003-55003-2448-01, and C004-58001-2448-01

“” > Se -» C002-S5002-2448-01"

SDGH# 160-13435-1

“U” -> Sb -»> CO01-S8001-0012-01' and CO01-88001-0012-02'
“U” > As -> C001-85001-0012-02" and C001-58003-0012-01"

1 Previously gualified due to method blank QU criteria.
4. Contract Required Quantitation Limit Check Standard

SDG #160-13435-1

The recovery of antimony exceeded 130% in the CRQL check standard. The antimony concentration
in samples CO01-58001-0012-01 and CO01-SS001-0012-02 are < 2x reporting limit, thus estimated

().

Page 5
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STANDARD OPERATING PROCEDURE

Title: Evaluation of TAL Metals and Mercury SOP#: HW.2a
Data Assessment Narrative SW.-B46 Methods

The Eﬁﬁerfﬁmnce Check Samgﬁe (EQS} verifies the analytical instrument’s ability to overcome
interferences typical of those found in samples. The laboratory should have analyzed and
reported ICS results for all elements being reporied from the analytical run and for all
interferents (farget and non-target) for these reported elements. The ICS consists of two
solutions: Solution A and Solution AB, Sclution A consists of the interferents, and Solution AB
consists of the analytes mixed with the interferents. Results for the analysis of ICS Solution
must fall within the control limits of + 20% or +CRQL (whichever is greater) of the true value
for the analytes and interferents included in the solution. If results that are > MDL are
observed for analytes that are not present in the ICS solution, the possibility of false positives
exists. If negative results are observed for analytes that are not present in the ICS solution, and
their absolute value is > MDL, the possibility of false negatives in the samples exists. In
general, [CP sample data can be accepted if the concentrations of Al, Ca, Fe, and Mg in the
sample are found to be less than or egual to their respective concentrations in the ICS.

SDGH# 160-13266-1 and 160-13435-1

No problems were found for this criterion.

6. SPIKE SAMPLE ANALYSIS

The spiked sample analysis is designed to provide information about the effect of each sample
matrix on the sample preparation procedures and the measurement methodology. The spike
Percent Recovery (%R) shall be within the established acceptance limits of 75 - 125%.
However, spike recovery limits do not apply when the sample concentration is > 4x the spike
added. For a matrix spike analysis that does not meet the technical criteria, the action was
applied to only the ficld sample used to prepare the matrix spike sample.

SDG# 160-13266-1

The following M5/MSD samples have percent recoveries in the range of 36-74%. Detected
analytes with results greater than or equal to MDLs are qualified J. Non-detected analytes are
gualified UJ.

Antimony, Manganese, and Zinc - J/UJ - C003-88001-2448-01

SDG# 160-13435-1

The following MS/MSD samples have percent recoveries in the range of >125% for potassium,
barium, Copper, lead, and zinc; and Relative Percent Difference >30% for copper, lead, and
zinc. Detected analytes with results greater than or equal to MDLs are gualified J.

Barium, Copper, Lead, Potassium and Zinc - J - C001-S8001-0012-01

Page 6
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STANDARD OPERATING PROCEDURE

Title: Evaluation of TAL Metals and Mercury S0P#: HW-2a
Data Assessment Narrative SW-846 Methods

7. DUPLICATE 5AMPLE ANALYSIS

The objective of duplicate sample analysis is to demonstrate acceptable method precision by
the laboratory at the time of analysis. A conirol limit of 20% for the Relative Percent
Difference (RPD) shall be used for original and duplicate sample values > five times (5x) the
Contract Required Quantitation Limit (CRQL). A control limit of the CRQL shall be used if
either the sample or duplicate value is < 5x the CRQL. For a duplicate sample analysis that
does not meet the technical criteria, the action was applied to only the field sample used to
prepare the duplicate sample,

Not Applicable

Note: Instead of laboratory duplicate analysis, laboratory analyzed matrix spike recovery, matrix
spike duplicate recovery and calculated relative percent difference, which serves as lab duplicate.

8. FIELD DUPLICATE

Field duplicates may be taken and analyzed as an indication of overall precision. These
analyses measure both field and laboratory precision. A contrel limit of 20% for the Relative
Percent Difference (RPD) shall be used for original and duplicate sample values > five times
(8x) the Contract Required Quantitation Limit (CRQL). A control limit of the CRQL shall be
used if either the sample or duplicate value is < 5x the CRQL. For field duplicates analysis that
does not meet the technical criteria, the action was applied to only the field sample and it’s
duplicate.

Field duplicate pairs C003-55001-2448-01 and C003-88001-2448-02: qualification was not required
as the relative percent difference of all results were <50%.

SDG# 160-13435-1

The following Duplicate (C001-88001-0012-02) and original (C001-S5001-0012-01) sample results
are greater than 5xRL and RPD is greater than 50%. The original and duplicate sample results are
qualified J.

Manganese ->» ] -> CO01-58001-0012-01 and CO01-58001-0012-02

9. LABORATORY CONTROL SAMPLE

The Laboratory Control Sample (1.CS) serves as a monitor of the overall performance of each
step during the analysis, including the sample preparation. Aqueous/water, soil/sediment,
wipe, and filter LCSs shall be analyzed for each analyte utilizing the same sample
preparations, analytical methods, and Quality Assurance/Quality Control (QA/QC)
procedures as employed for the samples. All LCS Percent Recoveries (% R) must fall within
the control limits of 70-130%, except for Sb and Ag which must fall within the control limits of
50-150%.

Page 7
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STANDARD OPERATING PROCEDURE

Title: Evaluation of TAL Metals and Mercury SOP#: HW-2a
Data Assessment Narrative SW-B46 Methods

§E,_E}G# 160-13266-1 and 160-13435-1

No problems were found for this criterion.

10. ICP SERIAL DILUTION

The serial dilution of samples quantitated by Inductively Coupled Plasma determines whether
or not significant physical er chemical interferences exist due to sample matrix. If the analyte
concentration is sufficiently high [concentration in the original sample is > 50 times (50x) the
Method Detection Limit (MDL)], the Percent Difference (%D) between the original
determination and the serial dilution analysis (a five-fold dilution) after correction for dilutien
shall be less than 10. For a serial dilution analysis that does not meet the technical criteria, the
action was applied to only the field sample used to prepare the serial dilution sample.

SDGH# 160-13266-1 and 160-13435-1
No problems were found for this criterion,

11. PERCENT SOLIDS
The laboratory is required to perform the percent solids determination prior to sample
preparation and analysis. All results of a sample with percent solids less than 50% are
gualified estimated, *J”.

No problems were found for this criterion.

11. METHOD NON-COMPLIANCE

SDG# 160-13266-1 and 160-13435-1: Laboratery did not report pH for aqueous samples in
data package. Data reviewer contacted the laboratory and was told that since it was not
requested or listed in COC, pH was not measured in the Iab. Since, SPM preserved both
aqueous samples in field at pH<2, no qualification was required.

Reviewer's
Signature:

Smita Sumbals

Date: 10/2/20158

Verified By:

Page 8
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OTHER ANALYTES WORK TABLE

Project: Canadian Uranium and Radium Sie

Sampling Date: August §, 2018
SAMPLE #CONCENTRATION (MGKG)

Matrin Soil Sl Bl Kol Boid
TAL Metals Client i CON2-55001-2448-01 | COO2-85002-2448-01 | CH02-55003-2448-01 | COO3-55001-2448-01 | £003-55001-3448.02

Lub ik 168-1 32661 E0-13266-2 {60-13266-3 160-13266-4 {60-13266-3
Parcart Solids 8032 528 8R4 .7 81,28
Dilution Factor SIDL 10 10 10 10 10
Aluminum 428 12000 10000 800 880G 11000
Antimeny 8.30% U L Y U J U
Arsenic 0.236 5.9 U 10U 114 20 18
Barium 4,11 14 138 17080 8% 88
Boryltium 0075 L ] i i 4
Cadimitm 0434 i U 8] 4] U
Calctum .73 13000 S000 8000 48000 28000
Chromium §.138 24 28 5B 43 38
Cobalt 3. 144 81 d 8.8 4 10 4 78 4 8.3 .4
Copper 8.245 24 J 27 45 & 77
fron 1.89 180080 18000 31000 25000 18000
Lead £.138 58 48 510 130 140
Magnesium 318 8800 5300 FEGO 13000 TEOD
Manganess 2.08 410 310 258 280 J 270
Nicked (.118 18 4 18 4 42 4 18 J 18 4
Potassium F2.4 1850 . STO0 300 J 18600 J S0 J
Selesium 0,208 i 15 U i U U
Silver .07 4 .82 J L & 3.865 J
Sotium 7.82 500 J 230 J 330 4 200 4 300 J
Thallium 0.9 U (8] U {1 L
Yanadium 8.807 23 J 37 4 28 4 31 d 3|4
Zing 0.562 94 76 830 180 J 170
Meroury 8011 "R.070 0081 088 J 021 .20

WX E X T XY F X1 THFE R 1

inorganic Qualifiers

O/F - Dilulion Pacior

ML - Method Detection Limll /RL-Reparting Limit

U - non-detected analyle

o {lab quaiifier)- sstimsted valus <BL and > MDL

J - estimated valus

Nete: MDL reporied on the Form s for the soll matrix have been adiusted fo rofiect the sampls volume, percent solid,
sample weight, and difution facton
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OTHER ANALYTES WORK TABLE

Project: Canadian Uranium and Radium Site

Sampling Dates: August 8 and 7, 2015
SAMPLE BICONCENTRATION (MGKS)

ngrganic Qualifiers

D¥F - Ditution Factor

ML ~ Mathod Detection Limit /BL-Raporting Limit

U - non-detacted analyte

4 flab gualifier) estimated value <RL and » MDL

J - astimated valug

Matri Beil Soil Sodl Sail
COO2- TRENCH- 0035

TAL Matals Chent I3 | CO03-55002-0024-01 { COO1.85003- 244801 o CO04-S8001-2448-H

Lab R 160-13366-6 160-13266-8 160132669 160-13266-10
Parcant Solids 883 BY.O 8.y 8ot
Dilution Faclor M, 10 1 10 10
Alumingm 4,28 JEO0 J2G0 18000 13000
Antimony 0.308 U U L [
Arsenic £.238 10U 11 4 12 12 U
Barium 8,11 170 130 IFC 136
Beryllinm 0075 (3] i L L
Cadminm .00 ] Y L U
Caleinm 873 8200 ZH00 11000 1800 J
Chomium 0.138 20 24 80 3
Cobalt 0,144 8.9 4 8.8 J4 18 J ¥
Copper £.245 85 g7 ¥4 27 J
Tron 198 20000 20000 2BOCO E000
Lead 8,138 2280 180 220 20
Magnestum 3,18 4300 14000 2000 600
Muanganese £.08 190 230 416 Pl
Nickel £.118 &3 Jd 21 J 82 19 .4
Polassinm F2.4 2100 J4 200 Jd HO00 840 J
Selenium {.206 L (8] i i
Sitver 0.07 L 8] (3] L
Sodium ¥.82 2400 1800 T40 J 280 J
Thollium 3,18 i 1 L L
Vanadium 0.507 52 U B5 4 83 81 U
Zine {583 180 1480 180 130
Meroury .01 0,13 °(18 ‘818 “0.11

DIF XA HE X 1 HFE X1 THF XY

Note: MOL reporied on the Form is for the soil matrix have beon adiusied 1o reflect the sample volums, peroent solig,
sampls walght, and diligion factor,
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OTHER ANALYTES WORK TABLE

Project: Canadian Uranium and Radium SHe
Sampling Date: August 5, 3018
SAMPLE #/CONCENTRATION (UL

Matrix: Agueous
TAL Matals CHent I RE-DRE51S
Loab i 160-13366.7
Farcant Bolids MN&
Difution Factor MEDL 1.0
Alumingm 22,4 Y
Asnttony 3.74 U
1 Arsenic 1.78 U
Barium 2.2 L
Beryiliam £.283 U
Cadminm 8,338 1]
Calcium 54,2 G o
Chromium 338 i
Cobalt 278 L
Copper 2.4 (3
fron 2.8 5
Lead {.588 10 U
Magnesium 50.5 U
Manganese 1 U
Micked 2.57 U
Potassium A58 U
Sehenium 2.08 U
Silver £.884 [
Sodinm 105 U
Thaliiam .38 L
Yanadium 438 (2]
Zing 8,32 13 o
Mereary £.08 U

inorganie Qualifiers

MOL - Mathod Detection Limil /RL-Peparting Limit
U - non-telected analyle
J {lab gualifien- estiimated value <RL and » DL

ED_006395_00000161-00015



L.ab Name: Test America

FIELD DUPLICATE

EPA SAMPLE NO,

C003-55001-2448-01 &
C003-55001-2448-02

Contract: WESTON-RET 3

Lab Code: Test America RFP No.: 334 SDG No.:  160-13266-1

Matrix (soil/water): Soil Level (Jow/med): LOW

% Solids for Sample: 91,7 % Solids for Duplicate: 91.2

Concentration Units (ug/L. or mg/kg dry weighth m
ANALYTE CONTROL DUPLICATED RPD O

LIMIT
C003-S5001- C003-85001-
2448.81 344502

Aluminum 50% 8900 11000 21.1%
Antimony - U U NC
Arsenic 50% 20 18 51%
Bariom 50% &g 89 10.6%
Berviliam - U u NC
Cadmiom - U U N
Calcium 50% 48000 38000 30.6%
Chromium 30% 43 38 12.3%
Cobalt <100 7.6 8.1 <2 X RL
Conper 30% 60 77 24 8%
Iron 50% 25000 18000 273,39
Lead 50% 130 140 7.4%
Magnesium 20% 12000 7500 46.2%
Manganese 50% 280 270 7.1%
Nickel <80 18 18 <2 X RL
Potassium <10000 1800 2300 <2 X RL
Selenium - U U NC
Silver <20 U 0.65 <2 X RL
Sodium < 10000 200 300 «2 X RL
Thallium - u U NC
Yanadium <100 31 38 <2 X RL
Zing 50% 180 170 11.1%
Mercury 50% 0.21 (.20 4.9%

Difference < 2 X RL, when sample aﬁdi@r duphicate conc. <5X RL
RPD requirement: <50% when both results are > 3 X RL

ED_006395_00000161-00016
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Case Narrative

Cliant. Weslon Solutions, Inc. TestAmerica Job 1D 180-13268-1
Project/Site: EPA RBT2 - RFP No. 334

Job 1D: 160-13266-1

Laboratory: TestAmerica 8L Louls

N;mtiv&

CASE NARRATIVE
Client: Weston Solutions, Inc.
Project: EPA RST2 - RFP No. 334

Report Number: 160-13266-1

With the exceptions noled as fags or foolnoles, standard analytical protocols wers followsd in the snalysis of the samples and no
problems were encountered or anomalies observed. In addition all laborstory quality conlrol samples were within sstablished control
fmnits, with any exceplions noled below. Each sample wae analyzed to achieve the lowes! possible reporiing lmit within the constraints of
the methed. In some cases, due to Interference or analyles present at high concentrations, samples were diluted. For dililed samples,
ihe reporting limits are adiusisd relative 1o the dilution reguired,

TestAmerics 31 Louls allests io the validity of the laborstory data generated by TestAmerics facilities reporied herein. All analyses
parommed by TestAmarics facililies were done using established Iaboratory SOPs that incorporate QAGC procedures described in the
application methods. TestAmerica's operalions groups have reviewed the data for compliance with the laboratory QA/QT plan., and data
have been found to be compliant with ishorslory protocols unless otherwise noted below.

Tha test resulls in this report meet all NELAP requirements for parameters for which acoreditation is mequired or available. Any excaptions
to NELAP requirements sre noled in this report. Pursuanst to NELAP, this repor may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding o avoid round-off errors In caloulaled resuls.

All holding tmes were mel and proper praservation noted for the methods performead on these samples, unless otherwise detailed in the
individual seciions below,

All solid sample resulls for Chemistry analyses are reported on an “as recelved” basis uniess otherwise indicated by the presence ofa %
solids value in the method haader. Al soifsediment sample resulis for radiochermistry analyses are based upon sample as dried and
disaggregated with the exceplion of intium, carbon-14, and iodine-129 by gamma spaclroscopy uniess requested as wet waight by the
cligmt.”

This laboralory report is confidential and is intended for the sole uss of TestAmerica and its client,

RECEIPT
The sampies were received on 08/08/2015; the samples amived In good condition, properly preserved and on ice. The iemparatures of
the Z conlers at receipt fime were 2.2°C and 3.0° 0,

hiv) TALS (ICP)-Solids
Samp 02-58001-2448-01 (180-13266-1}, CO0R-55002-2448-01 {160-13266-2), C002-8S003-2448-01 {160-13286-3),
COO3-53001-2448-01 (160-13266-4), COOI-B5001-2446-02 (180-13285-5), COO3-BS002-0024-01 {160-13266-6), COO3-SS003-2448-01
{180-13286-8}, COOZ-TRENCH-0035-01 {160-13285-0) and C004-55001-1824-01 {160-13266-10) wers analyzed for iotal metals (ICP) in

aocordance with EPA SW.245 Method 6010C. The samples were prepared on 08/12/2015 and analyzed on 08/13/2015.

Batch 205614

Tha following samples from preparation balch 160-205179 and analyiical batch 180-205814 were diluted i bring the concentration of
target analytes within the calibration range: COD2-55001-2448-01 (160-13268-1), CO0Z-55002-2448-01 (160-13288-2),
CO02-5B003-2448-01 (1650-13266-3}, COD3-88001-2448-01 {180-13266-4}, CO03-85001-2448.01 {160-132686-4]M8}),
CO03-55001-2448-01 (160-132668-4]M3D]), CO03-55001-2448-02 (180-132686-5), CO0I-S5002-0024-01 {160-13266-8),

TestAmernica 5t Louis
Fage 3 of 39 Bre20%5
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Case Narrative
Chent, Weston Solutions, Inc. Testbmerica Job i 180-13286-1
Project/Site: EPA RSTZ - RFP No, 334

Job 1D 160-13268-1 {Continued)
t.aboratory: TestAmerica 8L Louls {Continued)

£003-85003-2448-01 {160-13266-8), COO2-TRENCH-0036-01 {150-13268-8), C004-55001-1824-01 {150-132858-10) and
{180-13268-F-4-B 3D). Elevated reporting Yimits (RLs) are provided,

Due 1o the high conceniration of sluminum, calclum, iron, and magnesium, the matrix sptke / mairix spike duplicste (MS/MSD) for
preparation baltch 180-20517% and analylical batch 180-205814 could not be evalualed for accuracy and pracision. The associated
laboratory confrol sample (LCS) mel acceptance oriteris. CON3-85001-2448-01 (180-13286-4M5]) and COO3-85001-2445-01
{160-13266-4[MB0D

The matrix spike / mairx spike duplicats (MS/MSD) recoveries for preparation baich 180-20517% and analylicat baich 160-205614 were
outskie control Bmits mangansese, antimony, snd zing. Sample matrix interlerence andior non-homogensity are suspecied becsuse the
associated laboratory conirol sample (LOS) recovery was within acceptsnce limils. C003-83001-2448-07 (160-13286-4[MB] and
C003-85001-2448-07 {160-13268-4[MS0]

Mo additional analytical or quality issues were noled, olher than those described above or in the Definitions/Glossary page.

JOTAL METALS (0P}

Sample RB-080518 (180-13266-7) was analyred for tolel melals (ICP) in sccondance with EPA 3W-848 Mathad 80100, The samples
were pragared on 08/11/2015 and analyzed on 0B/1372015.

Mo analytical or qualily issues were noled, other than those described above or in the Definitions/Glossary pags,

MERCURY Sollds

Samples C002-55001-2448-01 (160-13366-1), CO02-53002-2448-01 (160-13266-2), CO02-S8003-2448-01 {180-13288-3},
CO03-55001-2448-01 {180-13286-4), CO03-85001-2448-02 {180-13286-8), CO03-855002-0024-01 (180-13266-8), CO03-38003-2445-01
{160-132856-8), COOZ-TRENCH-0038-01 {160-132568-8) and CO04-88001-1824-01 {160-13268-10) were anslyzed for mercury in
aceordance with EPA SW.846 Method 74718, The samples were prepared on 08/13/2015 and 08/14/2015 and analyzed on 0B/14/2015
and 98/17/2015.

Mo analytizal or quality issues were noled, other than those described above or in the Delinitions/Glossary page,
TOTAL BMERCURY-Waters

Sample RB-0B051S (180-13268-7) was analyzed for tolal meroury in accordance with EPA SW-845 Methods 74704, The samples ware
prepared and anglyzed on 08A13/2015.

Mo analytical or qualily issues wers noted, other than those deswribed above or in the Definltions/Glossary page.

Samples CO02-B8001-2448-01 (180-13266-1), CO0Z-53002-2448-01 {180-13266-2), COO2-88003-2448-01 {160-13268-3),
GO3-B8001-2448-01 {180-13266-4), CON3-B8001-2448-02 (160-13266-5}, CO03-85002-0024-01 (180-132868-8), COO3-855003-2448-01
{180-13266-8), CO0Z-TRENCH-0038-01 {180-13268-8) and CO04-55001-1824-01 {160-13286-10) were analyzed for percent solids in

accordance with EPA Method 160.3 MOD. The samples were analyzed on 08/12/2015,
Mo analytical or quality issues were noled, olher than those desoribed above or in the Definitions/Glossary page.

IBOTORIC THORILM (ALPHA BPECTROMETRY-Solids

Samples COOZ-55001-2448-01 {180-13266-1), CONZ-B8002-2448-01 {160-13266-2), C002-SS003-2448-01 {180-13286-3),
CO03-88001-2448-01 (160-13266-4), ©003-58001-2448-02 {160-13286-8), COD3-55002-0024-01 {160-13266-8), CO03-S8003-2448-01
{180-13266-8}, COGZ-TRENCH-0038-01 {160-13266-3} and C004-85001-1824-01 (180-13286-10) wers analyzed for Izolopic Thorium
{Alpha Specirometry] In accordance with DOE A01R_Th. The samples ware lgachad on 0BAM2MNS, preparad on 0B/12/2015 and
analyzed on 0B/16/2015,

The matrix spile duplicste (MSD) recovery {124%) was sulsile OC Hrmils (78-115%). Sample malix interference is suspecled; the
samples containgd small rocks and are non-homogeneous, The associated leboratory control sample {LOB) recovery was within
acceptance mits. The resulls have baen gualifisd snd reporied CO0Z-85001-2448-01 (160-13886-1), CONZ-55002-2448-31
{180-13266-2}, CO02-58003-2448-01 (160-13268-3). CO03-88001-2448-01 {150-13266-4}, CO03-58001-2448-01 {160-13268-4[M50,

Testhmerica St Louls
Page 4 of 38 811892015
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Case Narrative
Chant. Weston Solutions, Inc. TestAmerica Job D 180-13288-1
Projsct/Site; EPA RST2 - RFP Nop. 334

Job 1D: 160-13266-1 {Continued)
Laboratory: TestAmerica 8t Louils (Continued)

CO03-38001-2448-01 {180-13265-4IMSD], CO03-53001-2448-02 {180-132588-5), CON3-88002-0024-01 {180-13286-8),
CO03-55003-2448-01 (180-13268-8), CO0Z-TRENCH-0036-01 (160-13285-8), CO04-58001-1824.-01 (180-13286-10), (LCS
1603-205166/2-A) and {MB 160-2051658/1-A)

Mo additional analylical or quality issuss were noled, other than those described abave or in the Definitions/Glossary page.

Bample RB-OB05158 {‘Eﬁ@ 13286-7} was analyzed fﬁi’ Isotopic Thordum {Alphs Speciromelry} in accordance with DOE. The samples were
prepared on OB/11/2015 and analyzed on 08/16/2015.

Mo analytical or quality issues were noled, other than those described above or in the Definiions/Glossary page.

ISOTOMOC URANIUM (ALPHA SPECTROMETRY -Solids

Samples CO02-88001-2448-01 {180-13266-1), CODZ-55002-2448-01 (160-13266-2), COD2-58003-2448-01 {160-13768-3},
£003-88001-2448-01 {160-13286~4}, COO3-55001-2448-07 {180-13288-5), CON3-S5002-0024-01 (180-13266-8), CO03-35003-2448-01
{160-13268-8), CO0Z-TRENCH-0038-01 {180-13268-9) and C004-33001-1824-01 {160-13265-10) were snalyzed for lsslopic Uranium
{Alpha Spectromelry) in accordance with DOE. The semples wers leached on 0BAY/2015, preparad on U8/12/2015 and analyzed on
OBAB/2015 and DB/17/2015.

Mo analylicat of quality issues were noled, other than those described above or in the Definilions/Glossary page.

IBOTOPIC URANILIM (AL PHA SPFECTROMETRY Waters
Sample RE-D80515 (160-13288-7) was analyzed for Isolopie Uranium {Alpha Spectromalry} in accordance with DOE. The samples ware
prapared on 087112015 and analyzed on 08/18/2015.

L]

Mo additional snalytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Sample RB-UB0515 {?6&-33268 73 was analyzed for Cestum-137 & Other Gamma Emilters (33} in accordance with DOE. The samples
were prepared and anslyzed on 08/12/2018.

Mo analytical or quality issues were noled, other than those described above or in the Definitions/Glossary page.

TestAmerica 51 Louls
Page 5 of 38 BH82015
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DefinitionsiGlossary

Clisnt: Weston Solutions, Ing. TostAmerica Job 1B 180-13288-1
Projsct/Site: EFA RET2 - RFP No. 334

Gualifiers

Metals
Ciuabifler Gualifier Desoription
J Rasull is less than the RL bt groster than of sgusl to the MO and the concentration is a0 approxinsie value.
8 Compound was found in the blank and sample.
F1 MS andier M3D Recovery is oulside accaptance Nmits.
F2 MEASE RPD excesds contral bmils
4 S, MBD: The analyle present in the origing! sampls is greater than § fimes the malrx spike concantration; therefors, cantral ¥mits gre not
applicable,
Had
Lualifisr Luaiifisr Description
P Reaul e Tess than the sample delection il
F1 EAR sndfor MED Recovery is outside acceplance limils.
Glossary
Abbraviation Thesse commonly used abbravistions may or may not be presend o this report.
B " Lsted under the i colima o designale That the resull 1s reporled on s dry weighi bash
%R Pareant Recovery
GFL Contains Free Ligsd
CNF Cantains no Free Liguid
DER Duphicate errar ratie {normalized absolute differsnoe)
D Fac Didution Factor
DL RARE N Indicates s Dilution, Re-analysis. Re-exiraction. or sddional Initial metlalsfanion analysis of the sample
DG Decision lovel concentration
MDA Kintmum deteciable activily
EOL Estimated Deteclion Limi
MG Mintmum deleciable concentration
ML Method Delection Limi
L iindmuem Level {ioxin}
NG Mot Caloulated
DY Mot detecied 8t the reporting imit {or MOL or BOL | shown)
P, Pracical Cuantitation Limit
Q0 Chsallity Confrol
RER Relative arror ralip
RL Reporting Limil or Requested Limi (Radinchemising
BP0 Relative Percent Difference, 3 measure of the relative difference betwoen two poinis
TEF Texichty Equivalerd Favlor {(osin
TEQ Tendelty Equivalent Quotiant {Dioxin
TestAmerics 5t Louis
Page 10 of 38 B/10/2015
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Method Summary
Client: Weston Solutions, Inc. Testimerica Job 1 180-13266-1
FProjectSite; EPA RET2 - RFP No. 334

#ethod HMethod Desaription Protooot Laboratory
aoel Metals {I0P W48 TAL Bl
T470A T4704 ~ Mercury {CVAA)Y - Aguesous Malix SWE4s TAL BL
74718 Meroury {CVAA) SWE4E TAL 8L
folsture Peroant Moisture EPA TAL BL
AR izotopic Uranium {Alphs Speciromety} DOE TAL Si
AR isotopic Thordum {Alphs Spectromelry} DOE TAL 8L
Ga01-R Cashum-137 & Other Gamma Emitiers (GBS DOE TAL 8L

Protosol Refarsnces:
DOE = 118, Departmant of Enangy
ERA = US Bnwlronmentat Profection Ageney }
EWE846 = "Test Methods For Evaluating Solid Wasls. PhysicaliChemical Methods®, Third Edition, Novermber 1956 And is Updates.

Laboratory Refersnces:
TAL BL = TestAmerica St Louls, 137135 Rider Trall North, Earth City, MO 63045, TEL (31412088568

TestAmerica S Louls

Page 11 of 39 BHO2015
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Lab Wams:
SBE R

Projeob:

Commentsg:

TasthAmerica 5t. Louls

COVER PAGE
METALE

Job Humber: 180-13288-1

EPA RETE ~ RFP No. 334

Liisat Jample ID

Labh Bampls IR

CONS-S8001~2448-01 180~13886~1
COUE-BEQ0L~4448~-00 1a0~133888~2
COUE-BEQG3~E448~-01 160~13886~3
COUI-BRO0I-J448-01 1eG~13266~4
COO3-BR001 244802 LE0-134866-5
CODI-RRGUI-00E4~01 I80-13866~0
RE-GBGLLS 180-13286-7
COLE-R3003~-2448~01 160-13286-8
COUS-TRENCH~G03 601 180-13286~9
COUA-3800T~1824-00 180-13266~10

Page 312 of 1088
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1A-1H
IHORGANIC ANALYZIZ DATA JHEET

METALS

Clisnat Sample TE: CO02-35001~3448~81 Lakh Zample ID: 180-13368-1

Lab Name:  Testimeries 8t. Louis July NpLr 180-133648-1

GG ID.:

Matrim: Solid Dats Sampleds S870%72031% L0158

Raporting Basis: DRY Bavs Rowslved: O8/9BF201% 010

¥ Solids 35.2

CAS Ha. Analyte Rasuls R ot inits s o RIL Hmuhad
FTREZR~E-5 Aluminugm 13440 2y 4% | mgiRyg G oehino
REE LA antimony B B 3.3 | mgiEy il oshlan
FR40-38~2 Arsenin § St 4.5 2.3 | masRy woodie® I8 1 8higo
TE40~38~3 Bayium 87 43 .11 mud/Ry B if ) shigg
REEREE MO Baryiiium b 4.9 G.74 1 emdRy FRURRE S N
F440w 438 Gadminm Ni $.8 ¢34 | mosRy 0 sgieg
FE44-Ti-2 Saloium 13069 £508 Tl omydEy FH] aliiag
T4A0~8F~2 Chromium 29 4.8 1.8 ] mydi¥g i 18§ sGINC
T4A0~=§8=9 Cobalt .1 43 1.8 | mgi¥y F A0 BUING
T440~50~8 Tapper 24 % 2.4 | maikg A A0 BEIDT
FTAIBR B~y Tran 13440 58 N myiEy B i8] BEILDD
TEIRBEY Tpadd 54 5.3 1.3 mgRa B 1 ] SBIgY
FAIFBE~4 Magnesium {508 F34 31§ myglRy i oshion
FAIPBET Mangansss 418 8.9 §.7% 1 mgdRy B I% ) BRAgT
TEEHTEESE Hinkey i35 LR 0T masiy ¥ INENIn
FaALG~hGaT Fotassium 1840 1] FIG | mgsRy & 191 shigo
FIRI-48-2 Falisnium N3 13 .8 ] mydBg 91 &digg
PR EL R R Bilvern Wi .8 §.865 | mys¥g 180 BULUD
FEA0-TE-5 Sodium ¢ {48 S84 s musRy 3 1T 8{idl
T440-3d-0 Thallium i s 1.9 | mgiky 18§ BEINC
FAAGwGEwE Vanadium 33 4% 3.0 1 mgiRy N 0 BEIDG
FR4G-E6~6 Eing 5§ B 5.8 | mygsRa iG] SRILY
FLERBT g Marouwy G078 $.033 G813 ¢ mgsRy 11 78718
>
PORM IA~IN Page 320 of 1088 GBMGI2015
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Ciieny Sampls ID:

Labk Namas

H]

Sz IDL

¥

CROZ~R800E~-2448-01

TA~IN

IHORGARNIC ANALYSIS DATA SHERT

METRLES

Lal Sample TO:

Taatdmerics %t. Louls

Jub Hoo

18U~13388-3

L80=13368~1

Matmixm: Solid Dave Sampled:  O870%7301% 1140

feporsing Basdis: DRY Dave Raosived: S8S0B/2081% 08119

% Solids: 32,3

GRS W, analvis Resuly RL ML Hnits 3 DIL Hathod

FEEEINT Almmingm 1gang P 44 | muiky i1 sRiid
TN T8 Antimony HR jRS 3.8} madkg 19 1 sfigd
FEFETEE RESRRLE PR ¥ FUETRRTER T LETTUERTEE
R T DT Bawium 138 53 1.1} mgiRy B G ETiRET
FEL I BN Baryiiiam Hg 3.1 §.77 | mglRyg i} sGL0T
TG-S 3 -8 Cadmism 3] 5.1 G.3% | myiRe i sging
FEAG-T-2 Laloium BRG0 g0 &8 1 mysRy it sgi1ag
TG4 =3 Lheomium a8 in i.4 } mydEg B g1 sfian
T d8-4 Cokaln 2.8 31 .3 | mgdiyg h i% 0§ aniag
Fad-50~8 LoEper 27 I8 2.8 | mgiRyg I oeliad
TEIRR GG Tron pcIedite igg 28 | mgiRg ® st
FEIWBIAT Tt L1 1d 1.3 ] mgiBy B 1% SRILY
EENE Hagnesium 33040 106G 33 1 mgiRg 18 ] SD1GC
TEIF-IE-5 fangangss 318 18 G.83 | myfKy B FRCEE TR i
L LR et Hicked i) 41 1.2 mosky W BRI IR T SR
FEEDR S Fonaszium 2744 Sing TEG D myiRg N 18§ sfing
TIRE-48-3 Selenium {o_g orghupaom i3 3.1 myskg aF # 18 sGing
TE40~EE~4 Silver .8 ig §.72 | wysily o 18 §UinC
Tadu-33-8 Sodium 230 igon TE D myiiy F PRI S R
TEAG-280 Thalldnm N 0 1.8 § mgdi¥g 01 sgian
F44g-8E-2 Varaadim 37 21 5.2 | mging § 4§ eniag
Tadf-88-8 Ting 78 %3 5.7 | ngiRg 4§ ewiag
FEIFPRT G Hersery 3,481 G.033 §.01% | mgiEg 11 F4YLB
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1a-1H
THORGANIC ANALYEILS
METALS

DATA BHEET

Cclisnt Sample ID: CUO2~-53003~3448~01 Lab Sampls IDr  160-313E46-3

Lab Namer  TestAmerics 8§, Louis Jok No.: 183333 88-3

FEE @

Matrix: Solid Date Samplssd:  PRSOESRGLS 12D

Raporting Basis: ORY Dave Recolwsdd:  O8F0E520315% a8:10

% Bolids: 88,4

TAS No. inalyte Raguwlil RL MO Unit BEL HMathod

FEEH~ 805 Aluminum ER 33 46§ moudEy it EHRRAM
FTA4G~35~8 A oy N3 il 3.3} mglEy 101 SULGC
Faqu-dgd Argonis e i3 3.5 1 mygsky W sl
RER R T Bapiom 1308 s34 1.4 | mafRg MWD OsBIGT
FRAGeg LT Sapyliiws i o4 3,81 | mgiEg 10§ sgigc
TARGed 3T Cagmitgs R .4 8,37 | mgi¥g 181 sging
TARE~TH~F Celgium SOG40 TFUD T3] wmyiRy 18 SEIO0
TAEG~47~3 Chromium 5% 11 IV ) myfRy ig FECEREN
T44¢-48~4 Tohaln i 54 1.8 | nglRy B ig SLLG0
TEEE~F08 THEpEn {3 3 2.8 | ngsRg 18 ] eRigC
FE3e~88-8 igon 31808 1ig 211 my Ry 0] eflgg
FEAB~HEw] Lead 516 i 1.4 | nglly 01 edigg
FHEEEEG Magnaalum TEGL iiaa 34 mgsEy 0§ spiog
FE3%-88-3 Mangansse 288 i1 G.88 | mgiEg 4} &niag
TEARGE~G Hickal 43 43 1.3 | mgsEg F I} aniag
EERHET R Fotassium 3348 S48 TEG | mgiRg o 1% BUINT
FTHE~48~1 Salsnium L] i% 2.2 mgiin 14 SHILT
FEh-23~4 Eilver Wi i1 .78 | myg iRy 14 SHIGT
RE L IR Fodium 338 1184 82 | mySRy oF i SELGT
REL LR Thaillium Hi 2& 2.1 1 myiRy 1 HFELHD
TAFUWEII Vanasiium £8 54 205 mgfRy J IR} RRAGO
FEE T Ziog B30 &4 §.1 1 ngfRy ig LRLET
L Mgrouey 4,028 0,035 §.912 | mgdfliy 3 L1 OT4TIR
PORM TA-IN Page 322 of 1068 08/19/2015
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Siisnt Sawple ID: CDO3~BEDR0GI-3448~01

LA~IH

INOBGANIC ANALYSIS DATA JHEET

METALE

Lab Sampls ID;  185~13284-%

Lal ¥ams:  Testlweriecs St Louds

Job Ho.:  180-13388«1

BHE IT.s

patrix:  Salid

Date Zawpled: ORFGSAENLS 14

in

DEte Bsseivsd:  DEJGEAINIE 48:19

CAS No analvte Ry MDE Units o Q DY Method
REYERS T Sluminus 218 1 188
EE LR ET] AnTimony 18 3 Fi D OSUILD
T440-38=3 Arzenis 18 P I8 BUInT
TREG-38-3 Bazium 25 i B 19} BRIGD
FT440-91~7 Bsryilium 5.3 i 18§ BBiug
FEEDEE 5 PN Cadmiug 5.8 3. G 1 8DIGT
FEAG-TO-2 Tainiug 2500 ¥i i1 |ning
TEAR=4 T3 Chynmiam iv i B 0] shigg
FEA-98-4 Cobait i3 H 3 TE ] GUIEE
FET IR T Soppar pE 2 18] s
FAIR=BE-5 Iran 188 B 1] 010U
THIF=FE=-1 Lead 13 i, ] 1] sgion
TEIT~UE~4 Magnesium 19G8 10 1 gsgiag
T439-36~3 Mangansse 18 8,53 F 8 Fi 18 1 sfing
FERESEESE Hickes E T REEY 3 X TR
TEIGGET Falassium B304 TR D mgiEg b 18 1 OIS
TIHE~ 383 Jaisniwm is 3.1 1 mgrfEg 14§ 8RO
FARG-22~4 Eilver i 8,73 | mg/Kg 1% 8ning
FA4G-E3-5 Rodium i) 16440 T8 | mgiEg ¥ FEU I TR R
FRAG~2 05 FThaliivm EE 3 T musRy 18] EHIHT
TAAN~ERSE Yanagdiom 31 &2 3.3 ¥ %] s0ing
FEE SR LA Zing 188 3 2.8 ¥i %] geing
FERER - B HETCUTY 0,21 §.833 3.913 ’ 1§ 74718

FORM Th~IN

Page 323 of 10688
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1A~
IHORGANIC ANALYSIS DATA SHEBT
METALS

cilisnt Sample N QO83-53001~2448-42 Lab Sampis I 1S0-13386~3

Lab Nawme: Testimezrica St. Louils Job No.: o 180-13388-1

SBG N

Matrix: Jalid Dave Sampled:  G8S05S301% 0 14:3%

gaporting Basisr DRY Gate Recsived:  GE70RAZ0LY 08:310

% Solids: B1.3

A% Ha, Rualyte Ramuln B MOL Univs < bl BIL Mathod

TREFBEWT Abuminum TLRGD 184 $8 § mgiRg i | §giag
Faal-3a-0 Antimeny uR 9.3 2.9 | mgiky 1% § 8818T
Fadl38-3 Axzeniy 1% 8.3 2.8 | mylXe I8 &OIN0
FELPw I3 Barium k) 48 1.0 ] myfXy B FREEE i ¥ il
FALYwdiad Rarvilium ¥H §.8 §.%70 | mysRa RS
FAgN~d 3-8 Cadmium i 4.8 $.32 | mygsRy FEEE RS
FE4AD-T0~2 Saligium I3y dian 83 | mgsEg X S RS
FE4d=4T =3 Chromium a8 8.3 1.3 1 mgilg B 10 eRind
FE40~dE~4 Cobaly 8.1 48 1.3 | mgiRg J 18 shINC
Tado-580-8 Coppar i 23 2.3 1 mgikg I8 F 84INT
THIF-08-8 Iron THGGE 3 I8 | mgiie 8 18 ] 8818C
TEAT- 91 Lmad 148 .3 Ld mafRy B 18 ] &818C
TEIFR5~4 sagmasiam FRGH B3¢ 2% 1 masKy 18 ] &818C
T4IB-B5-3 Mangansss &g 8.3 G948 | mgiXy B 18§ s3i8e
FERD-RE~0 Higkel i8 N 1.1 1 mysiRy g i SHING
FAU-UR-T Favassimm 2304 §808¢ 50 | mgsRy 4 RO S
FIEI~4%-3 Helenium MG i4 1.9 | mydig 18 SHIG0
L DESFE filvsy .88 8.3 U85 | omgdEg 3 101 848
FEAR~Z3~5 Godium A48 230 73 mglRg N 18 SRl
TEAGm2E~G Thalliam ML 18 1.8 | mgiRg 10§ BRINU
Tad-0E~d Vanadiun 38 45 #.7 | muiRg o iD b sGINC
TAEH~GE~& Fine 178 48 5.3 § mgixg 18] 88iIsC
TAIGGTmG Maroary G828 §.033 $.011 | ooy i) F4TIR
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Clisny Fampls I:

CURF-SSU0E-DUR4~81

1A~TH
THORGAMIC ANALYSIS DATA SHEET
METALS

Lab Bampls I 180~13288-¢

Lab Hame:  Tastimerica 8t. Louls Juh Boor 180-13288-1

BRE ID.:

Matrix: Solid Date Sampled:  OESBSS20I% 0 14:38

Feporting Basdis: DEY Sate Regeived: DESOEIIGLS D&i0

% Solids:  8%.3

CAS Ho. Analyts Result R ML Units o v LT Hathoyd

TEEE=R=5 Aluminum Tagg 21T §5% | mgfRy 10} SRAGC
R EeReE S Anpimony Ho it 3.2 | mgiEy 30 b SRIGC
TAEG-EE2 Rrsanie it it 205 mylRy o ERCIE B R
R RN Barium ive 32 1.3 1 mgsRy g 10 S
FEERAg LT Baryiliiam R 3.2 §.7% | mysRy i8] BHLIGC
FEEHEE RIS Cadmium jS) 5.2 §.38 | malRy I TR R s
R B Caivinm GE0N 2840 Ti i mosEg I% 0 sLINU
TE4G-47-3 Chromium g 19 i.4 | mgiEg 8 i SEIO0
L ESERE F R Cokadn §.3 52 1.5 ] moiiy J HE S i
TE4U-50~4 Copper g5 S .8 | mgiRy 14 8gl4g
EER RS R R Iron 28908 ind 2] mgfRy B 14§ eRigo
FTEIE-RT-1 Lead 30 ig L.4) myfRy B 10§ e0iug
TR E 54 Hagnssiam 430G pehHd 331 mydRy FEEHE IR TR EiTu
TG E- Mangansss 188 it G.84 1 myiRy 8 ] eniag
L Hi g Hickal 33 Ed 1.2 | mg/Ry & i ] suigg
FEaR-08=T Porassius 21846 REO0 FEE | mgsRy 3 FECIE T AR i
TR qgg Seiwnium HD i8 2.3 | mgsEg 141 sULGC
FIERTERY EERCYS ) ¥ IR R s TETEEEY
T4d-33-32 Sodium 2400 igug B8 ! maliEy B} sLRIL0
R SRR Thalidws NR Y .8 | mgiEy 14 &LGLGO
T48-8I~3 Vanasddum ™~ ool 52 5.3 | nysRy 3 14§ 8Rlgd
Ti4d-88~8 Al 1E8 52 5.8 | mysRy 14§ eRigd
R RS Merouey §.13 §.03% G 81 | molRy I} TAViR
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INQRGANIC ANBLYSIS DATA SHERET

METALS

Clisnt Samples ID: EB-0S03IR Lah Sampls INr IS0-13388-7

Lab Mame: TestAmerics 3t. Louls Job He.: IS8-1338§-1

S0k Id.e

Matrix: HWater Dave Ssmpled:  O8/05/201%  1%:8¢

Reporting Basis: WET Date Rezelvacd: O87D87301 HEERRY

DA Ha. Aaglvia Rasuly B HRL gnins o & joins Hathod

FTATF~BE-Z Alnminms ] 8 28 1 ugfi I osniad
Fah~dg-D AnLimony HE 4 3P ougfl 1 RRAGE
T44D-38-2 Arsenic HE ig 1.8 1 ugdfd 1} BR3GC
TR~ 303 Barium ®h &g 2.1 1 ugdl 3§ ehiag
TaAUmgET Beryiiiaw B 5.4 SUEE L ougdh FREEE 1
Tadiwd Iy Sadmium i EN §.34 1 ugsL L suing
TARG-T=T Saininm S LG 34wk F 1) siing
TASY g T3 Chromium 3] 1 3.4 1wyl i SHIN0
Td4G-48~4 Gobkaln NR 54 2.7 1 ugfi I osuiag
FA30-58-8 Qe r NI 28 2.1 1 ugfh b osRlag
T43888~8 Tron W 104 31 ugdh 1] sRiad
FTAIRBE-L Lead e 14 B.88 1 ugfh J 1} BRI
T390~ Hagnasinm W& pRHHY 511 egdlL i oehied
F439-08-58 Mangansse B3] 1% I R H 8 1§ eRigg
TR0 Hickel HE &4 2.8 7 ugdl 11 edigg
TREGe0E-Y Porassium iy SOGE 488§ ugdh LD oeGiGT
TR -4 G-E Salenium Wi 15 20531 ugfl 1 suling
TRAG-23~4 silver HD i8 G088 1 ugdk 1] snigg
TERIG~23F Sodius ND R3] 118 ] ugdih 11 sding
F440~-28~C Thalliws NR 28 2.4 1 ugdh 1§ siiag
TA4G-u3-2 Vanadipn 8 50 4.9 | ngdt Ibostiag
THEUHE~§ Zing 13 28 8.3 1 ugdh 3 1] 8RiG0
FAER~RT~g Merauey W 3,28 d.esl oo/ 1§ TETHA
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IA~IH

THORGANIC ANALYSIS DATHR SHEET

METALS

Clisnt Sampls I CO03~28003-3448-31 Lab Sample ID I88~13288~8

Lab Name: ‘Pestlmericze ¥, Louls dob o 1I80-13288~1

SO If. e

Matrix: Holid Date Fempleds  GESOR361% 15113

paporting Basis: DRY Date Bosedwed:  DESOES2GIS ggim

§ Soldds: B8

CAS Wo Analyte Rasuls R MO linits o] BI% Mathod

TETH~B0-3 Alumima R 220 47 | muiRy 18§ §fing
FET RIS Anvinany R 11 3.4 | musRy 1% IR R
T440-38~3 Arssnig e i1 2.8 | mylRy A 187 s4ing
TN IR~ Sarium 138 35 1.9 1 iRy H i8] sding
FART-QT~T Hayylliiwm i .5 4,88 | mgdBEy 16 sging
F44U-43~8 Cadmium H L) G037 ) mgdBy 8 s4ing
FEYU=T0=3 Caloium 28000 2948 i3 mydEg 10§ eniag
FEah~4T=3 Shromium £4 i1 1.5% | mgikyg B 101 enian
FaEamdE~d Subaly 3.5 53 1.8 § mgsRyg J g ehied
Faan~ie Loppay 8% &7 2.7 § mgiRy 1D shiad
THIDAEE-R Tyan pgiitile 118 I31 mgsRy B in HFRIGT
FTEIBeFE] Lad 188 i3 1. mg Ry B i SHLAC
TSR~ Hagnasium L4080 L3160 3% ] masRy 16 ¢ afisg
TAIF-[E~D Hangansss 250 13 §.87 | musRy B i1 sfieg
TERG-0I~0 Higksl i3 44 1.3 | mysRy d i oshiag
FASG-09-7 Porazsium E389 RETH T8 | mygiRy M 1 sdiag
FIGE-45-3 Seisminm un i8 2.3 | mudEg 18] s41a0
FAGG-28 =4 Silvey un H G.78% | madly 141 sg18g
FE4U~235 fodium 184¢ II0E 83 ! myiEg 101 ag1ad
FHEG~EEG Thalliam Wi 2 3.1 ag Ky 191 8RIGC
FRad~nde2 Vanadium Sa 3 5% 3.5 1 mgsRy J 18 shiG
Faddensen 2ing 148 3% L1 masRy 18§ 8L
TAEAB-5T8 Maroury 4,38 ¢.037 GL0E L mad/Ry T4TIR
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1A~IN
ITHORGANTO BNALYSIE DATA SHEET

METALS

ciisnt Sampls ID: CODI-TRENCE-083&-31 Lab Sample ID:  180-13288-8

nab Name:  Tastdmevics St. Louils Job el A80-313388-1

S0 IR

Matziz: Sulid Sats Sampleds S8705/7381%  13%:30

Repoarcing Rasis: DRY Gate Heosdwsd:  OBSO8S3G13 08118

% Soclids:  ®HTLF

TRE Ho. Analyvie Rasuln RL MO Gnits o 3 T Hatvhod

TG R0-5 Aluminum 18008 204 43 | mgiig N R 13 R
TAEUIED Aovlsany W 14 3.8 ] mgilg g sfIng
TREFER Resende 13 10 2.4 { myiRg i SHIGC
TEE0~38-3 Barium e S8 1.1 1 myiRg B i FEEERE
FRERIT Beryilium HR 3.8 .78 | omy Ey FEER I iR T
FEE HEY R Cadming [ 3.9 4.34 | nolRg 1 sOLeY
FEER-TFG2 Caloium LLGO8 S50 87 1 onyfRy 18 ] shipg
40473 Chromium S8 g 1.8 myiiyg B ] sdian
FEL LR R Cobaln is S8 1.8 § mgiRg M 18] SUing
TE40-50-8 Conpey 31 2% 2.4 § musig 181 SDLoC
TEIFHI~G Toon 25008 iag 0§ mygikg i 19 8fiag
EER IR Lead 8g ig 1.3 | myslg B ig SRIGE
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Clisnt Samples I0: C804~-S30031-18R4~-01

Lak Wama:

&
%

1A~TH

INCRGANIO ANALYSIZ DATA BHEET

METALE

Lak Sampis ID:

Teatiamerisa 5. Lo

S

ia

Job Ho.s

SN I8

Matrix: Ssiidg Date Hamplesd: SE/07F2015 (8:1i%

Reparting Basis: DRY Bate Becsdved: OESOES301% g8:530

§ Solidsy  BOLL

CAS o Analyte Resuly REL MO fnics o 2 RIL Methed

TE2R-50=0 Aluminuwm e B 8% 52 ig H31GT
TAE0-F8wD Antimony 8] i3 3.8 i¢ | shieg
RE L 151 B Arvgsnis §§§L woonierselEy i3 2.3 oofF™ 0| shisg
TEEU=FT=3 Baris L3¢ [ 1.3 B 0 spied
T84Q-41~7 Baryilimm W £.3 8,81 "Rt 191 suLC
T340~43~3% Cadmium Y H.1 G.41 | mygiBg D1 8RL0C
TERG~TO~Z Cainium Inng R B3 | mgiEg J ig SRINC
FTEAN-47 3 Chrominm 33 iz 1.7 | mgiEg B ig ) sgioo
FTEAN-48-4 Cobkalyn T3 &1 1.8 | mgifEg 5 i SHLGE
FEAG R0 Topper E¥ 30 3.0 ] »giKg o 14 SHLGT
FA38~HBen Ivan 15R0E 138 34 | mgiRg B FREE I3 81!
PEREN Tead 138 b 1.8 | mgsky 8 i% ] BOiTT
T438~85~4 Magneszium 00 128 3% | mysiRyg IETERTES
F435-88-5% Mangansse 250 i §.38 | mygika B i 801gQ
TEEG-02~F Hizkel i 3% 1.4 | mgiiyg J i 0340
FEIGeRE=T Potassium KR 1080 HED | mgiEg 3 EECHE S5 B
FTEETEERE ZRiEnium ) 3] RN I§TEeTEE
TARP-EL~S Silwvery ND 12 D.8% | mgiEg D sULOT
TE40-2 35 Sodian IRG 3340 33 | mugliEg F ig GUIOC
TE40-3 8- Thallium N3 24 2.3 | mgiKg 18 SRILT
TAAGEdwd Tananium Y 3 &1 B ¥ { gty K] YE T Erian
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OTHER ANALYTES WORK TABLE

Project: Canadian Urandum and Radium Site

Sampling Dale: August 18, 2018
SAMPLE #/CONCENTHATION (MG/KG)

Matrin: Sail Baoil RG] Soil
TAL Melals Cliony I CO01-55001-0012-01 { C001-88001-0013.02 | CO0-35002-001 2-01 | {001-35003-0013.01

Lab I 160-13438-4 §60-13435-2 160-13435-3 i60-13435-4
Feroent Solids 833 821 8.8 803
Lilution Factor MM, 16 10 10 10
Aluminum 4.28 7200 E800 HI000 G800
Antimmony 2,308 9.3 4 85U U 4
Arsenic £.238 2.3 0 9.8 U u 10 U
Harium N ¥ 72 42 4 51
Beryilium G075 i ] (1] U
Cadmivm £.034 ] L L U
Caleism 8.73 21000 18000 11000 5400
Chrominm G138 21 17 11 18
Coball {144 73 8.3 .1 134 8.3 .4
Capper (.245% 35 J 24 U 48 32
fron 1.8% 18000 13000 22000 20000
Lead G128 100 J 160 22 23
Magnesium 318 TI060 F4O0 feitiy 5200
Manganese 0.08 220 4 130 J 270 0
Nicked 8.118 18 4 16 4 13 4 18 J
Folassinm 24 100 2900 ) (4] 1200 J
Selenium 0.208 8] L i L
Silver 8.07 {1 Y 10U U
Sodium 788 1200 830 J 1700 TOD 4
Thallium £.18 U L A 4y
Vanadium 0.5G7 28 4 13 4 42 4 35 4
Zine (L5682 120 Jd 100 53 Jd 68
Mercury Q.41 812 *3.13 RS NORe

MHE K BHE X fIHF XA DF X

inorganic Qualifiers

BF ~ Diilution Facior

MIX, - Method Deteotion Limit /RL-Beporting Limit

U - non-detected analyte

4 {lab qualifier}- asimated value <RL ared > 8DL

4 ~ sstimaied valua

Fote: MO reportad on the Form s for the soll matris have been adiusted to refiect the sampls volume, porcent solid,
sample waight, and dilution factor.
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OTHER ANALYTES WORK TABLE

Project: Canadian Uranium and Radium Site

Sampling Date: August 18, 2018

SAMPLE #/CONCENTRATION (UG/L)

Bimtrin: Aqueous
TAL Metals CHent 1D RB-ORIBES

ool i 160134355
Pareary Solids NA
Dilution Factor R, 1.0
Alsminum 224 5]
Antimony 3.574 4.4 J
Arsenic 1.78 2.4 d
Bariwm 248 U
Beryllinm 9.283 L
Cadndum 0,338 U
Caleium 54.2 U
Chromtium 335 i
Cobalt 2,78 ]
Conper 2.1 U
fron 128 18
Lead £.588 %
Magnesium 50.5 U
Monganese 1 Ui
Mickel 257 [
Potagsinm 458 u
Selenivm =08 185 U
Stlver 0,584 4]
Sovdium 108 L
Thallium 2,38 U
Yanadium 4.38 U
Ling 8.32 13
Mercury 4.08 i

inarganio Qualifiers

ML - Method Detection Limit /AL-Reporting Limit

U - nonedeiectsd analyls

4 {iab quatifier)- astimated value <RL snd > MDL

J - estimaiod valus
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Lab Name: Test America

FIELD DUPLICATE

EPA SAMPLE NO.

CO01-88001-0012-01 &
CO01-55001-0012-02

Contract: WESTON-RST 3

Lab Code: Test America RFP No.: 334 SDG Nos 160-13435

Matrix (soil/water): Soil Level Jow/med): LOW

% Solids for Sample: 93.3 % Solids for Duplicate: 92,1

Concentration Units (ug/L. or mg/kg dry weight): me/ks
ANALYTE CONTROL DUPLICATED RPD Q

LIMIT
CO01-88001- C081-85001-
$012.01 $012-02

Aluminum 50% 7200 6800 5.7%
Antimony <2{} 4,3 3.5 <2 X KL
Arsenic <2{} 7.7 4.1 <2 X RL
Barium 2% 77 72 6.7%
Bervliium - L U NC
Cadmium - U U NC
Calcium 50% 21000 18000 15.4%
Chromium 50% 21 17 21.0%
Cobalt <100 7.3 8.3 <2 X RL
Conper <50 as 22 <2 X RL
Iron 50% 18000 13000 32.2%
Lead 509% 100 160 46.2%
Magnesium 50% 11000 7400 39.1%
Manganese 30% 220 130 51.4% *
Nickel <80 18 16 <2 X RL
Potassium < 10000 1700 2700 <2 X RL
Selenium - U U NC
Sibver - U U NC
Sodium < 10000 1200 830 <2 ¥ RL
Thallium - U U NC
Vanadium <100 28 13 <2 X RL
Zine 50% 120 100 18.2%
Mercury 30% 0.12 0,13 8.0%

Difference < 2 X RL, when sample and/or duplicate conc. <SX RL
RPD requirement: <30% when both results are > 5 X RL

ED_006395_00000161-00040
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Lase Narrgtive

Clent Weston Solutions, Inc. TestAmerica Job 1D 180-13435-1
Project/3ite: EPA RET2 - RFP No. 334A

Job 1D 180-13435-1

Laboratory: TestAmerica B Louls

MNarrative

CASE NARRATIVE
Client: Weston Solutions, Inc.
Project: EPA RS8T2 - RFP No. 334A

Report Number: 180-13435-1

With the exceplions noted as flags or foolnoles, stendard analylical protocals wers ollowsd In the analysis of the samples and no
problems were encountersd or anomalies ohsarved. In addiion sl laboratory guality contro! samples wers within established control
Bmnits, with any sxceplions noted below. Each sempls was analyzed to achieve the lowss! possible reporting Himit within the constrainis of
the method. In some cases, dus o interference or analyles present at high concenirations, samples wers diluted. For diluted samples,
the reporting limits are adiusted relative to the dilution requirsd.

TestAmerica 3t Louls altasis 1o the validily of the laboratory data generated by TestAmerica faciliies reported herein, All anslyses
parformad by TestAmenca facliies were done using esiablished laboraiory S0Ps that incomporate QAQT procedures described in the
application methods. TestAmerics’s operations groups have reviewed the dala for compliance with the Iaboratory QAGE plan, and data
have been found io be compliant with laborstory profocols unless otherwizse noted below,

The test resulls in this report mest sl NELAP requirements for paramatars for which acoreditation is requived or available. Any exceptions
o NELAP requiremnents are noted in this report. Pursuant {o NELAP, this report may not be reproduced, except in full, without the wiitten
approval of the iaboratory.

Caloulations are performed before rounding to avoid reund-off errors in caloulated results.

Al holding times were met and proper preservation noted for the methods performed on these samples, unless ofherwise detalied in the
individual sections below,

Al solid sample resulls for Chemistry analyses are reported on an “as recsived” basis unless otherwise indicated by the presence of a %
solids valug in the method header. All solfsediment sample resulls for radiochemistry analyses are based upon sampls as dried and
disaggregaied with the exception of intium, carbon-14, and indine-12% by gamma speciroscopy unless requested 35 wet weight by the
client”

This labaratory report is confidential and is intended for the sole use of TestAmerics snd Hs client

RECEIPT
The samples were recaived on 08/1%/2015; the samples arrived iIn good condition. properly preserved and on ice. The tempersture of the
coclers st receiptwas 24 €

TOTAL METALS (0P Solids

Samples CO01-55001-0012-01 {180-13435-1), CO01-53001-0012-02 {180-13435-2), CO01-858002-0012-01 {180-13435-3} and
CO01-55003-0012-01 {180-13435-4) were analyzed for iolal metals (ICF) in accordance with EPA SW-B48 Method 8010C. The samplas
were prepared on BB21/2018 and analyzed on DB262015.

Batch 208158

The low level check standard recovery associated with prep baiches 208818 and 206885 and analylical batch 180-208156 is oulside tha
scceptance crilens for the kllowing snalyle; antimony. However, the assoclsled samples recoversd below the reporting limit for the
affected analyls; therefore, the resulls will be reported. (TR 180-208156/7)

The low level continuing calibration verfication {CCVL} associated with prep balches 206518 and 205995 and analvlics! bateh

TestAmerica 5t Louis
Page 3 of 34 8/28/2015
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Case Narrative
Client: Wesion Solutions, inc. TestAmerica Job ID: 180-13438-1
Project/Site: EPA RET2 - RFP No. 334A

Job 1D: 160-13435-1 {Continued)
Laboratory: Testmericn B Louls {Continued)

160-208156 meoverad above the upper conirsl imit for antimony. The samples associaled with this COVL wars below the reporiing Hmit
for the affected analyiss; therefors, the dats have been reporied. (CCVL 180-208156/73)

The following samples from preparation batch 160-208918 and analvlicat balch 180-208156 were diluled to ring the conceniration of
target analyies within the calibration rangs: CO01-38001-0012-01 {160-13435-1}, CO01-88001-0012-01 (180-13435-1]M3),
C001-85001-0012-01 {160-13435-1[MSD}, CO01-85001-001 2-02 (180-13438-2), CO01-88002-0012-01 (160-13435-3),
CO01-8S003-0012-01 (150-13435-4) and (160-13435-B-1-A B0} Elevaied reporiing limits {RLs) are provided.

Diue {o the high conceniration of aluminum, calcium, iron, and magnesium, the matnix spike / matrix spike duplicate (MSMSD) for
preparation baich 180-208818 and analylical batch 180-208158 could not be evalusted for accurscy and pracision. The associated
lzboratory control sample (LGB) met scceptance criteria. $001-85001-0012-01 {180-13435-1{MB]) and CO01-8S001-0012-01
{180-13435- M5S0

The matrix spie / matrix spike duplicate (MSMED) recovery snd precision for preparation balch 180-208918 and analytical batch
160-208156 was oulside control lmils for copper, polassium, lead, and zing. Sample non-homogeneity is suspecied because the
associaied lshorstory conirol sample recovery was within acceplance lmils. CO01-88001-0012-01 {150-13435-1{MS]) and
COM-BS5001-0012-01 {180-13435-1{MBDY

The mateix spie / malr spile duplicats (MBMSED) recoveries for preparstion balch 180-208%16 and analytical baich 180-208158 were
outside control imits for barium and manganese. Sample matrix interfersnce is suspecied because the associated labaratary control
sample (LTS} recovery was within accepiance limils. CO01-88001-0012-01 (180-13438-1[MS] and C001-85001-0012-1
{180-13435-1{MS0D

Mo additional analytical or qualily issues ware noled, other than those described above or In the Definitions/Glossary page.

Sample RB-081815 {‘%043435-5} was analyzed for otel metals {ICF) b accordance with EPA SW.8456 Method 80100, The samples
wars prepared on OB/Z2 12015 and snalvzed on 0B/28I2015.

Ko analytical or guality issues were noted, other then those described above or in the Definitions/Glossary page.

Samples CO01-885001-0012-01 (160-13435-1), CO01-5S001-0012-02 {160-13435-2), CO01-88002-0012-01 {160-13435-3) and
GO0-BS003-0012-01 (160-13435-4) were analyzed for mercury In accordance with EPA SW-145 Method 74718, The samples were

prepared on OB/27/2015 and analyzed on (8/28£2015.
Mo snalytical or quality issues were noled, other than those described shove or in the Definiions/Glossary page.

Samples CO0T-88001-0012-01 {180-13438-1), C001-85001-0012-02 {180-13435-2}, CO01-88002-0012-01 {160-13435-3} and
CO01-55003-0012-01 {160-13435-4) were snalyzed for percent solids in accordancs with EPA Method 180.3 MOD. The samples wers

analyzed on OB20/2015.
Mo analyticsl or quality issues were noled, other than those described above or in the Definilions/Glossary page.

IBOTOPIC THORIUM (ALPHA SPECTROMETRY L Sollds

Samples CO01-88001-0012-01 {180-134358-1), CO01-8S004-0012-02 (160-13435-2), CO01-88002-0012-01 (160-13435-3) and
C001-83003-0012-01 {180-13435-4) were analyzed for Isolopic Tharium (Alpha Specirometry} in accordance with DOE AQIR_Th. The
samples were dried on 08/18/2018. prepared on 082002015 and analyzed on 0B/24/2015.

The matrix spike duplicate (MSD) recovery {123%) is oulside the conlrol fimits (78-115%). Sample matrix interference is suspesied
bacause the associsted horatory control sample (LUB) recovery was within acoeptance Bmits . The data have been qualified and
reported. COOT-8S001-0012-01 {160-134358-1), COM-38004-0012-01 (180-13435- 1ML CO01-58001-0012-01 (180-13435-1[MBD0,
COU1-B8001-0012-02 (180-13435-2), COO1-BB002-0012-01 {160-13435-3}, CODI1-SS003-0012-01 {160-13435-4), {LOS 1802087 28/2-4)
and (MB 160-208728/1-4)

TestAmerics 51 Louls
Page 4 of 34 Bi2B2015
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Case Narrative
Client: Waston Solutions, Ine. TestAmerica Job 1D 180-13435-1
Project/Site: EPA R&T2 - RFP No. 3344

Job ID: 1680-13435-1 {Continued)

Laboratory: TestAmerica 3t Louls {Continusd}

No additional analytical or quality issuss were noted, other than those described shove or in the Defintions/Glossary page.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY - Walsr
Sample RB-081815 (160-13435-5) was analyzed for Isotopic Thorium {Alpha Speclrometry} in accordance with DOE. The samples ware
preparsd on 082072015 and analyzed on 08/28/20115.

No analyticsl or quality lssues were noted, other than those described above or in the Defintions/Glossary page.

ISOTOPIC URANIIM (81 PHA SEECTROMETRY L.Solids

Samples CO01-88001-0012-01 (160-13435-1), COM1-8S001-0012-02 (180-13435-2}, CO01-B5002-0012-01 (160-13435-3) and
CO01-85003-0012-01 (180-13435-4) were analyzad for Isotopic Uranium (Alphs Spectrometry) in sccordance with DOE. The sempies
wereg dried on 08/18/2015, prepared on 0B/20/2015 and analvzed on DB/24/2015.

No analytical or quality issues were noted, other than those described shove orin the Definitions/Glossary page.

IBOTORIC URANIIM (ALPHA SPECTROMETRY -Water
Sample RB-0B1815 {160-13435-5) was analvzed for lsoiopic Uranium {Alpha Spectromelry} In accordance with BOE. The samples were
prepared on 08/20/2015 and analyzed on DR/24/2018.

No analytical or quality issues were noted, other than those described shove orin the Definifons/Glossary page.

Sample RB-081815 {180-13435-5) was analyzed for Cesium-137 & Other Gamma Emitters {G3) in sccordance with DOE. The samples
ware prepared and analyzed on 08/20/2015

Mo analytical or guality issuss were noted, other than those deseribed above or in the Befinitions/Biossary page.

Samples CO01-88001-0012-01 {160-13438-1), COO1-S8001-0012-02 (160-13435-2), ©001-55002-0012-01 {180-13435-3) and
CO01-83003-0012-01 {160-13435-4) were analyzed for Radium 228 (No ingrowth} in sccordance with GA-01-R. The samples were dried
o BBA1S/2015, prepared on 0B/21/2015 and analyzed on DRIZ2018.

Ra-226 by gamma speciroscopy Is typically determined by infarence from daughlers (e.g. Bi-214} afler sealing the sample in an
appropriate counling geometry/container and wailting 21 days to aliow the Ra-226 decay chain through Rn-222 to reach secular
aquiibrium. Such an approach is considered to be the most reliable and representative means for establishing the rue Ra-278
conceniration in the sample. The mathod requested by the ciien! to report Ra-228, using its own 186 keV garwrgray emission, is subject
to interference and polential bias due (o the 185.7 keV U-235 gamma ray. Experience alsc indicstes gamma speciroscopy software does
nof consistently assign accurate peak areas to Ra-226 (186 keV), with the problem compounded by stight drift of the instrumentiation. The
lsbaratory considers Ra-226 reporied based upon the 188 keV gamma-ray emission 1o be best used by the client in 2 qualistive

fashion. The MDC was greater than the requested limil of 1 pCiig for Radium-228. Radium-226 was raquesied io be reporied with no
ingrowih for this batch; therefors, samples were reported from the only usable gamma energy lins, 18599 KeV. This ensergy ling has a low
efficiency which causes an slevated MDC The following semples were affecied. CO01-S8001-0012-01 {1B0-13435-1},
CO01-38001-0012-02 {160-13435-2), CO01-88002-0012-01 {180-13435-3}, CO01-85003-0012-01 {180-13435-4), {Les
160-208988/2-A), (MB 160-208988/1-A) and {150-13435-E-1-R D).

Mo sdditional analylical or quality issues were noted, other than those descrbed above or in the Definilons/Glossary page.

TestAmerica 5t Louis
Page Bof 34 B8i29/20145
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Definitions/Glossary

Chent: Wesion Solutions, Inc, Testdmerics Job D 180-13435-1
Project/Site; EFA RETZ - RFP No. 3344

Qualifiers
Metals
Gualifiar Qualifler Desoription
A ICV.COVICE CCB, 184, 188, CRi, CRA, DLCK or MRL standard. Insirument related OO s oulside acceptance s, 77
g Compound was found In the blank and sample,
4 Fesult is less than the RL but greater than or equal io the MDL and the concentration is an approximate value.
Fi 88 andfor M3D Recovery is sulside accepiance fimiis.
F2 MEMMSD RPD exceeds contral imits
4 M3, M50 The analyle present in the original sample is grealer than 4 imes the maliz spike conceniration; erelore. control imits are not
applicable.
Rad
Gualifier fhuaiifier Description
i Resull is less than the sampie detection Imit,
Fi 8% andior M30 Recovery Is outslde acceplance limils.
Glossary
Abbreviation Thesa commenly used abbreviations may or may not be presest in this report.
® Listed under the "0 column to desigrate thal the resull s repodled on 3 dry weight basis
%R Peroani Recovery
CFL Containe Fres Liguid
ONF Contains no Free Liguid
DER Duplicate eror ratio (normalized absolule difference)
Dit Fac Dilulion Faclor
OL, RA RE. N Indicstes a Didisn, Re-analysls, Re-sxiraction, or addiional initlat metalsianion enafysis of the sample
[y Kol Besision ievel conceniration
MDA Hinimum deteciable aciivity
EDL Estimated Detection Limit
MDC Minkmum detectable concentration
AT, Method Detection Limit
BAL Mindmum Level Dioxin
S Mot Calculated
N Mot detected at the reporting imit {or ML or BDL if shown}
PO Praciical Quantitation Uimil
QG Quality Controf
RER Relative srror ratio
AL Reporting Limit or Hequesiad Limil (Radlochemisiry)
RED Refativa Porcent Difference, a maasurs of the relative difference belween two points
TEF Taxchky Equivalent Factor (Dioxin
TEGQ Toulcily Equivalent Quotient {Diowin)
Testhmerica 5t Louls
Page 8 of 34 8282015
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Method Summary

Chient: Weston Solutions, Ine.
ProjectSie: EPA RET2 - RFP Na. 334A

TestAmerica Job I3 180-13438.1

Hathod Hathod Description Protocol Laboratory
80100 Metals (0P} SWE4E TAL 8L
T470A Marcury {OVAAL SWH4s TAL BL
74718 Mercury {LVAAY EYWB4B Tal L
Moisiurg Parcent Moisture EPA Tal St
AG1R isclopis Thorum {Alphs Spectromelry) DOE Tal 8t
A-Q1-R isotopic Uranlum (Alphs Speclromaing DDE TAL BL
GAGL-R Radium-228 & Other Camma Emilters {38} DOE TAL 8L
GADE-R Cestum-137 & Other Gamma Emitters (G35 DOE TaL BL

Protocol References:
DOE = U8, Department of Ensrgy
EPA = UB Environmentat Prolection Agency
SWa4E = "Test Methods For Evaluating Solid Waste, PhysicaliChemical Methods”, Thicd Edition, Novamber 1988 And iis Updates.

Laboratory References:
Tal SL = TastAmarica 5t Louds, 13715 Rider Trall Norih, Barth Cily, MO 53045, TEL {314)288-8568

TestAmerica St Louls

Page 10 of 34 B/ZB/2015
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Login Sample Receipt Checklist

Chent Weston Saolulions, Ing. Job Number. 1680-13438.2

Login Number: 13435 List Source: TestAmerica 81 Louls
List Number: §
Creator Clarke, JI S

Question i, | Answer  Comment
Radioactivity wasr't checked of is </= background as measured by asurvey Tree
mater.

The cooler's custody ssal, # present. is intact. Trug
Sample custody seals, if present, arg infact RiA
Tha cocler or samples do not appear to have been compromised or True
tamperad with,

Samples were received on ice. Tre
Cooler Temperature is acosplabls. True
Casler Ternperature is recorded True
COC s presant. Trus
LO0 is filled out n ink and legible. Trus
COC Is filled out with alt pertinent information, True
is the Field Sampler's name present on SO0 MA
There are no discrepancies between the conlainers recaived and the SO0, True
Samples are recelved within Holding Time. True
Hample containgrs have legible labels. . Trug
Conigingrs arg not broken or lesking. True
Sample collection dateflimes are provided. True
Appropriate sample conlainers are used. True
Sample boltles are completaly filled. True
Sample Preservation Verified, Terue
There is sufficient vol. for sl requested analyses. ingl any requesied True
MSRB0s

Containers requiring zero headspace have no headspace orbubble s TS
<8Bmm {1/4"}.

Bultiphasic samples are not present. True
Samples do not require splitting or compasiting. Trus
Residual Chionne Checked, M

Tegtémerica 51 Louis
Page 7 of 18 Srsi2015
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Definitions/Glossary
Glient Waston Solutions, Ino. TestAmerica Job I 180-134358.2
FrolectSiie: EPA RSTZ - RFP No. 3344

Qualifiers

Rad

Cualifier Quaitfier Doscription

4 Resull is less than the sample detection mit.
Glossary

Abbraviation These commonly used abhravigtions may or may not be present i tiis repert.

b Listed under the *[" column to designate that the rosull is roporied on & dry weight basls
e Percent Recovery
LFL GContaing Fres Liguid
GNE Cantaing no Fras Uguid
DER Duplicate eror ratio {normalized absolule difersnce)
£ Fac Chiution Factor
BLORSA RE N Indicates a Dilution, Re-analysis, Re-axtraction, or addifional initial metals/anion analysis of the semple
DLC Devision level concaniration
RDIA Minkaam datectable ackivity
ECR, Estimated Datection Linit
i Mirdrmum defectable concantralion
MO Method Delection Limi
AL Mirdmum Laval nxind
MO Mot Caleulated
D Net delectad 8 the reporiing Hmdt (or MOL or BOL i shown)
POL Practical Quantitation Limi{
Qe Cuality Control .
RER Relative eror ratin
. Reporiing Limit or Reguesied Limit (Radiochemistiy}
R Relative Percent Diference. 3 measure of the ralative diference botween two points
TEF Toxdelly Equivalent Fastor {{iosdn}
TRG Taxdoity Eguivalent Guatient {foxin
TestAmerica 51 Louis
Fage B of 18 SHBR01E
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